Research into the concept of attraction has indicated the existence of olfactory influences that go beyond pheromonal level. Synthetic fragrances have been found to affect not only perception of attraction, but also attribution of beauty-unrelated intrinsic characteristics. The present study aimed to examine the impact of perfume-gender congruency on ratings of attractiveness and any perfume-generated halo effect. Male faces categorized as low, medium and high attractiveness were rated by 36 heterosexual female students across six domains: attractive, reliable, outgoing, intelligent, wealthy and socially competent. Ratings were made in the presence of a female perfume (incongruent condition), male perfume (congruent condition) or a no perfume control condition, with participants randomly allocated to produce three groups of equal size. The results indicated that 1) attractiveness generated a significant halo effect; 2) the male perfume did not significantly enhance perception of attractiveness compared to the female perfume; and 3) the gender-congruent fragrance heightened attribution of "halo" characteristics. These results indicate that gender congruent perfume can impact positively on first impressions beyond attractiveness, and are discussed in terms of possible mechanisms and implications.
tive shifts in evaluation of the perfume-wearing confederate for both attractiveness and socially desirable attributes, in comparison to the one who did not wear a scent. Subsequently, in 1990, Kirk-Smith and Booth [26] investigated whether this effect extended to evaluations of individuals who were not physically present during or prior to the assessment. Examining the potential cross-modal effect of pleasant ambient scent on judgement of attractiveness of half-torso male and female photographs, the authors found a significant positive effect of female perfume "Shalimar" on perception of how "sexy" and "soft" the individual is, relative to a no perfume condition. An elevation in mood was also reported; Kirk-Smith and Booth proposed that this mood shift was the primary cause of the enhanced perceptions. However, a banana essence produced no such effect, despite being rated as equally pleasant in a preliminary study. This reiterates the necessity for congruency between the target and the smell as an individual is much more likely to be associated with a perfume than a food-related scent.
The visual-olfactory perceptual interaction was later addressed by Capparuccini, Berrie and Mazzatenta [27] . In a repeated measures design, a mixed-gender sample of raters visually assessed passport-sized photographs of male and female faces across a range of qualities during non-conscious administration of male (Givenchy) or female (Angel & Demon) perfumes. The focal rating traits were categorized into sexually-neutral (confidence and familiarity), moderately sexually-related (liking and irritability) and highly sexually-related (charm, pleasantness, intensity, beauty, sexual interest and sexual attraction) groups. Results indicated a significant impact on the latter two categories with higher ascriptions of those traits to both sexes as a result of the olfactory stimulation. However, the findings only applied to trials where the sex of the facial stimuli and the gender-specific perfume corresponded, connoting the importance of congruency in this cross-modal interaction.
The current study will focus on the effect of the congruency between sex of target stimuli and gender-specific scent on ratings of facial attractiveness. There will be a focus on the halo effect, so as to examine whether perfume can enhance the effect attractiveness alone does, and alter perception of the individual. Based on existing literature three outcomes are hypothesized. Firstly, it is expected that more attractive stimuli will generate a halo effect compared to less attractive stimuli irrespective of any impact of perfume. Secondly, congruency between the gender-specific perfume and the sex of the facial stimuli will increase the ratings of attractiveness for all stimuli, although whether this increase will be the same for all categories of stimuli attractiveness cannot be predicted. Thirdly, it is proposed that perfume-congruency will enhance the halo effect for the stimuli when compared the incongruent perfume and no perfume conditions.
Method
The following procedure received ethical approval from the Department of Psychology Ethics Committee at Northumbria University.
Design
A 3 (perfume exposed to: male vs. female vs. no perfume; between subjects) × 3 (level of attractiveness of faces: low vs. medium vs. high; within subjects) mixed factorial design was employed for the purpose of the study. The dependent variables were participants' ratings on how attractive, reliable, outgoing, intelligent, wealthy and socially competent the photographed males are, with the latter five adjectives being measures of the halo effect.
Participants
An opportunity sample consisting of 36 female Social Sciences undergraduate students from the North East of England formed three groups of 12 people for each condition. All participants were of white Caucasian ethnic origin and similar age (M = 20.83, SD = 0.90 in male perfume condition; M = 21.75, SD = 2.24 in female perfume condition; M = 20.08, SD = 0.86 in control condition). Fourteen participants were single whilst the other 22 reported currently being in a relationship. The exclusion criteria only allowed for heterosexual females with normal or corrected-to-normal sight, no olfactory dysfunction, and in the absence of an active cold or flu, to take part. All participants were unpaid volunteers.
Materials
A PowerPoint presentation with 5 "unattractive", 5 "average" and 5 "attractive" female faces, (based on the results from a pilot study) was utilized as stimuli. The faces exhibited a neutral expression or a closed-mouth smile.
Humidity and temperature in the room were measured with a digital thermometer. Two commercially successful perfumes were used for the experimental conditions: Hugo Boss-In Motion for men and Ghost-Ghost for women. Participants recorded their ratings for each face on a 10 point scale for both attractiveness (1 = very unattractive, 10 = very attractive) and each of the five "halo" characteristics (1 = not at all, 10 = very much so).
Procedure
Two minutes prior to the participant's arrival, the room (5 m length × 2.2 m width × 2.4 m height) was set up so as to construct one of two experimental conditions, by spraying male or female perfume (four spritzes) in the air. In a control condition no perfume was used. Assignation of participants to conditions was randomized. The thermometer was placed on the desk near the laptop so as to measure the temperature experienced by the participant as accurately as possible. The presentation started with a slide containing a set of instructions clarifying the scoring process. At the press of the "spacebar" key participants were able to move on to the next slide which displayed a different face stimulus, once a rating had been provided. The experimenter was not present in the room for the duration of the experiment (approximately 15 -20 minutes). Upon completion participants were thanked and debriefed as to the true purpose of the study.
The average humidity in the room was measured to be 42.2% (lower bound = 39%; upper bound = 45%). Room temperature was maintained between 15.7˚C and 17.7˚C, and fluctuated by no more than 0.3 degrees across any one trial. The distance between the chair and laptop was kept consistent across trials at approximately 80 cm, which is the distance at which person-to-person interaction is expected to take place under normal circumstances. In order to reduce contamination between fragrances, the window was left open for at least 12 hours when alternating between experimental conditions.
Results
Data were analysed using 3 × 3 mixed factorial Anovas with fragrance condition as the between groups factor with three levels (congruent, incongruent and no perfume) and attractiveness of facial stimuli as the within groups factor with three levels (high, medium and low attractiveness). Post hoc comparisons were calculated using the Tukey method for the between groups factor and the Bonferroni method for the within groups factor.
Attractiveness
The descriptive statistics for ratings of attractiveness assigned to the images in the three stimuli categories and three perfume conditions are presented in Table 1 below.
The analysis revealed a significant main effect of stimuli attractiveness category on the ratings of attractiveness given to the images F(2, 66) = 426.317, p < 0.001, partial eta squared = 0.928. Pairwise comparisons revealed that the high attractive category (mean = 6.70) gained significantly higher ratings than the medium category (mean = 4.10) which gained significantly higher ratings than the low category (mean = 1.89), p < 0.001 in all cases. This clearly indicates that the categories of images used accurately reflected differences in attractiveness as designed.
No significant main effect of perfume on ratings of attractiveness was found F(2, 33) = 2.006, p = 0.151, partial eta squared = 0.108.
Interestingly, a significant attractiveness by perfume interaction effect was identified, F(4, 66) = 3.720, p = 0.009, partial eta squared = 0.184. This is represented in Figure 1 . As can be seen the incongruent per fume (Ghost) is associated with the lowest ratings of attractiveness for the low and mediums attractiveness categories but that this is not the case for the high attractiveness category where it is couple with the highest ratings. However, an analysis of simple effects revealed that the only significant difference between conditions across the different attractiveness categories was between the two perfume conditions in the medium category, p = 0.031, where the congruent perfume produced the higher ratings.
Halo Effect

Reliable
Descriptive statistics for the ratings of the trait "reliable" by participants for the three categories of image in the three perfume conditions are presented in Table 2 .
The analysis revealed a significant main effect of stimuli attractiveness on ratings on this scale F(2, 66) = 60.942, p < 0.001, partial eta squared = 0.649. Pairwise comparisons indicated that ratings for the high attractiveness images (mean = 6.12) were significantly higher than for the medium attractiveness images (mean = 4.87) which in turn were significantly higher than for the low attractiveness condition (mean = 3.49), p < 0.001 in all cases.
No significant main effect of perfume condition was found for the "reliable" variable, F(2, 33) = 2.406, p = 0.106, partial eta squared = 0.127.
The attractiveness by perfume condition interaction effect approached but did not reach statistical significance F(4, 66) = 2.295, p = 0.068, partial eta squared = 0.122.
Outgoing
Descriptive statistics for the ratings of the trait "outgoing" by participants for the three categories of image in the three perfume conditions are presented in Table 3 .
The analysis revealed a significant main effect of stimuli attractiveness on ratings on the "outgoing" scale F(2, 66) = 190.080, p < 0.001, partial eta squared = 0.852. Pairwise comparisons indicated that ratings for the high attractiveness images (mean = 7.41) were significantly higher than for the medium attractiveness images (mean = 6.01) which in turn were significantly higher than for the low attractiveness condition (mean = 3.78), p < 0.001 in all cases.
A significant main effect of perfume condition was found for the "outgoing" variable, F(2, 33) = 6.719, p = 0.004, partial eta squared = 0.289. Pairwise comparisons indicated that the congruent perfume (mean = 6.37) produced significantly higher ratings than both the incongruent perfume (mean = 5.53), p = 0.032, and the no perfume conditions (mean = 5.29), p = 0.004. The attractiveness by perfume condition interaction effect did not reach statistical significance F(4, 66) = 1.864, p = 0.127, partial eta squared = 0.101.
Intelligent
Descriptive statistics for the ratings of the trait "intelligent" by participants for the three categories of image in the three perfume conditions are presented in Table 4 .
The analysis revealed a significant main effect of image attractiveness on ratings on the "intelligent" scale F(2, 66) = 9.097, p < 0.001, partial eta squared = 0.216. Pairwise comparisons indicated that ratings for the high attractiveness images (mean = 6.53) were significantly higher than for the medium attractiveness images (mean = 6.044), p = 0.042, and the low attractiveness condition (mean = 5.583), p = 0.003. The medium and low attractiveness images did not differ significantly on this scale, p = 0.101.
A significant main effect of perfume condition was also found for the "intelligent" variable, F(2, 33) = 5.230, p = 0.011, partial eta squared = 0.241. Pairwise comparisons revealed that the congruent perfume (mean = 6.57) produced significantly higher ratings than the no perfume condition (mean = 5.68), p = 0.011. The difference between the congruenat and incongruent perfume (mean = 5.92) approached but did not reach statistical significance, p = 0.087. The incongruent and no perfume conditions did not differ, p = 1.
The attractiveness by perfume condition interaction effect did not reach statistical significance F(4, 66) = 1.151, p = 0.340, partial eta squared = 0.065.
Wealthy
Descriptive statistics for the ratings of the trait "wealthy" by participants for the three categories of image in the three perfume conditions are presented in Table 5 .
The analysis revealed a significant main effect of stimuli attractiveness on ratings on the "wealthy" scale F(2, 66) = 28.704, p < 0.001, partial eta squared = 0.465. Pairwise comparisons indicated that ratings for both the high attractiveness images (mean = 5.983) and the medium attractiveness images (mean = 5.494) were significantly higher than for the low attractiveness condition (mean = 4.456), p < 0.001 in each case. The high and medium attractiveness images did not differ significantly on this variable, p = 0.090.
A significant main effect of perfume condition was also found for the "wealthy" variable, F(2, 33) = 5.247, p = 0.011, partial eta squared = 0.241. Pairwise comparisons revealed that the congruent perfume condition (mean = 5.96) produced significantly higher ratings than both the incongruent perfume (mean = 4.98), p = 0.024, and the no perfume conditions (mean = 4.99) p = 0.026. The incongruent perfume and no perfume conditions did not differ, p = 1. The attractiveness by perfume condition interaction effect did not reach statistical significance F(4, 66) = 0.068, p = 0.991, partial eta squared = 0.004.
Socially Competent
Descriptive statistics for the ratings of the trait "socially competent" by participants for the three categories of image in the three perfume conditions are presented in Table 6 .
The analysis revealed a significant main effect of stimuli attractiveness on ratings on this scale F(2, 66) = 92.090, p < 0.001, partial eta squared = 0.736. Pairwise comparisons indicated that ratings for the high attractiveness images (mean = 7.49) were significantly higher than for the medium attractiveness images (mean = 6.29) which in turn were significantly higher than for the low attractiveness condition (mean = 4.30), p < 0.001 in all cases.
A significant main effect of perfume condition was also found for the "socially competent" variable, F(2, 33) = 4.870, p = 0.014, partial eta squared = 0.228. Pairwise comparisons indicated that the congruent perfume (mean = 6.59) produced significantly higher ratings than the no perfume condition (mean = 5.58), p = 0.013. No difference was found between the congruent perfume and incongruent perfume (mean = 5.92) conditions, p = 0.146, or between the incongruent perfume and no perfume conditions, p = 0.952.
The attractiveness by perfume condition interaction effect did not reach statistical significance F(4, 66) = 0.975, p = 0.427, partial eta squared = 0.056.
Potentially Confounding Variables
Previous research has identified self-rated attractiveness, week of menstrual cycle and relationship status as confounding variables in perception of attractiveness. A Pearson correlation indicated no significant correlation between self-rated attractiveness and provided ratings of attractiveness for the facial stimuli. A MANOVA indicated no significant effect of week of cycle on ratings of attraction. A second MANOVA concerned with the influence of relationship status on ratings revealed no significant effect of this variable.
Discussion
The analysis of the data revealed some interesting findings. Firstly, the pilot study identification of facial stimuli rated as low, medium and high in attractiveness was clearly successful as the main effect for the ratings of attractiveness given here indicates a clear difference between the three categories. This provides validation that any subsequent effects of category of stimulus can be attributed to differences in attractiveness. The lack of a significant effect of perfume type on ratings of attractiveness was not predicted and suggests that any impact of perfume type on any of the halo characteristics may not be mediated solely by an increase in perceived attractiveness of the stimuli. The significant interaction between stimulus category and perfume condition might suggest that the impact of perfume on ratings of attraction for the differing categories might be more complex than first envisaged. However, the analysis of simple effects (as presented in Figure 1 ) identified that the only significant increase in attractiveness as a consequence of perfume type is when comparing the congruent and incongruent perfumes for the medium attractive stimuli. The comparison between the congruent and no perfume conditions in this category approached but did not reach statistical significance. It might be expected that the medium category would be most available for change of ratings, sitting as it does in the middle of the scale and therefore with headroom for modulation in both directions. However, given that the use of perfumes is based upon increasing attractiveness, it could be argued that the low attractiveness category could be the one where most effect might be noticed given the initial low baseline. The lack of any such effect perhaps indicating that the strength of the visual stimuli overwhelmed any possible impact of perfume in terms of ratings of attractiveness.
As might be predicted strong significant effects of attractiveness category were found for each halo effect variable with the more attractive stimuli gaining the most positive ratings. Existing literature has identified an attractiveness-induced halo effect concerning intelligence [6] and trustworthiness (which can be seen as a proxy for reliable; [8] ). Strong links with perceived outgoingness, sincerity, extraversion and friendliness are also commonly reported [7] . Whilst social competence has not been examined as such, the latter two adjectives can be seen as proxies of the trait. Thus the present findings are consistent with previous reports, endorsing attractiveness as the key predictor of personal evaluations. Given the somewhat disappointing impact of perfume on the measures of attractiveness however, the findings for the effect perfume condition on the halo effect variables are even more striking. With the exception of the "Reliable" variable, significant main effects of perfume were found for each of these variables with the congruent male perfume producing the highest ratings, and the incongruent female perfume often producing ratings that did not differ significantly to the no perfume condition. The clear conclusion that might be drawn from this is that congruency is important when selecting perfume if it is to be employed to facilitate favourable first impressions, even if these might not extend to how attractive one is perceived.
So, if the impact of perfumes is not directly on attractiveness and the effects of perfume and attractiveness are somewhat independent when it comes to induced halo effects, how might we explain the congruency effect? Consideration of the hedonic valence hypothesis leads to its early rejection here. The rate at which an individual may become aware of a smell depends on its hedonic quality, such that foul smells are detected notably faster, produce more rapid behavioural responses [28] [29] , and less than favourable evaluations of face stimuli [30] . Pleasant smells do not evoke this rapid response and prolonged exposure is required for an overt effect to be observed. As Kirk-Smith and Booth established, such scents have an indirect impact on participants' mood, so favourable judgements emerge as a by-product [24] [26] . Although mood was not measured in the current study, the notion that the incongruent (female) perfume was considered unpleasant seems implausible given the successful commercial nature of the product. As such the difference between the congruent and incongruent perfume conditions is unlikely to be a consequence of mood changes based on the pleasantness of the perfume mediating the effects observed for ratings of the halo variables. To provide further evidence regarding this, future research should administer a mood rating scales before and after completion of the study,and include a measure of odour pleasantness. Interestingly, Capparuccini and colleagues investigated the impact of hedonic valence and failed to observe a halo effect for sexually-neutral characteristics of the kind employed here [27] . A plausible explanation for this discrepancy might be found in the congruence of the perfumes they employed, especially as they were applied to stimuli of a range of ages and for both genders in a repeated measures design. The current study clearly indicates that a gender-congruent perfume can produce a halo effect for a range of sexually neutral characteristics, whereas an incongruent one does not. The question remains as to why this effect has been observed?
Findings from research in the arena of food and product preference might provide some suggestions. We generally see products and foods before smelling and/or eating them. Early visual cues convey sensory impressions and may generate strong expectations, especially for olfactory perception, [31] - [33] . According to the assimilation-contrast theory [34] , visual information is subsequently confirmed or disconfirmed through the smelling or eating experience of the product itself [35] . Expected and actual experiences are therefore combined to produce the final evaluation of the stimulus. Zellner's group showed that congruent visual-odourdrink combinations are rated more pleasant, easier to identify, and consequently increasing the positive hedonic value [36] . Zellner and Durlach studied the influence of colour-flavour congruence on the expected and experienced refreshment, intensity, and liking of beverages. Lemon and mint solutions coloured brown were rated as less refreshing and less liked, than when paired with congruent colours [37] . In the same vein, it has beenreported that congruence between colour and odour was important for determining the freshness of soft drinks, dishwashing liquids and scented candles [38] . Applying a reverse version of the assimilation-contrast theory to the findings of the current study might suggest that the ambient male oriented perfume produced an expectation of male visual stimuli and that this pairing led to enhanced evaluations once the stimuli presentation took place. However, although pleasant in itself, the incongruent female perfume might produce the expectation of female visual stimuli and the incongruence of this expectation when paired with male stimuli might, as observed, reduce ratings to a level equal to that when no perfume is presented.
The slightly uneven distribution of the halo effect is not well explained through this reasoning, but consideration of other factors can help. The non-significant effect for the "Reliable" variable might indeed be a consequence of sample size, with the effect size here being larger than those often found for the impact of aromas on other aspects of cognition and mood e.g. [39] - [41] . Certainly, consideration of the mean values indicates differences that in terms of direction are in line with the significant effects found for the other halo effect variables, but with a smaller effect size present. Perhaps it might be a consequence of this variable always being presented first in the list that produced the smaller effect. Future research should consider balancing the presentation of the dependent variables in order to prevent any such possibility. When considered in these terms the failure of the congruent perfume to impact significantly on ratings of attractiveness might also be explained as this measure was taken for each stimulus prior to completion of the halo variables scales. These possibilities are worthy of further investigation. The relatively small effect for the "Wealth" variable which appeared later in the series of variables to rate might be attributed to the fact that it is not a personality attribute per se; instead it is a materialistic concept that might be a proxy for life success. The abundance of research support for beauty-generated halo effects has covered intrinsic factors directly related to the persona. And although literature has suggested personality can be derived from the face [42] , the extrinsic nature of the "Wealth" variable might make this less available for inflation. However, data previously reported have demonstrated that attractiveness is directly proportional to perceived Socio Economic Status-a concept closely related to wealth [43] .
Consistent with Berliner's results indicating a pheromone-generated halo effect in a female sample [19] , the current study has demonstrated that commercially available sex-congruent perfumes can produce a similar effect. This emphasizes the role of olfactory cues-including those with no biological significance-amongst women. Males have been shown to be equally affected by pheromones, but their response to synthetic smells must be tested comprehensively too, to see if similar effects to those reported here will be found, despite males naturally lower threshold for olfactory cues [44] . Additional sex differences that go beyond female superiority in smell perception also present opportunities for further investigation. Firstly, women assign more importance to smell in mate selection; conversely, men base such decisions primarily on visual cues [45] . This suggests that olfactory sensory information may go largely unnoticed by male participants, implying that responses to smell by men and women may be of different nature and magnitude [46] . Secondly, a phenomenon known as "female positivity" referring to womens' tendency to assign positive traits to others, due to their nurturing and socially sensitive nature may be evident in the current data [47] . Whether this phenomenon is independent of olfactory modulation would make an interesting investigation.
A major procedural issue concerning much olfactory-related research is the lack of alternation between scents. Due to the nature of the design of the present study, this limitation could not have been addressed, and an effect known as "olfactory fatigue" may have resulted from it. Olfactory fatigue is the sensory habituation to olfactory stimuli following stimulation presented at a constant level for as little as a few seconds, resulting in blunting of the sense [48] . This proposal has been supported by the work of Ekman and colleagues, who reported that the intensity of odour perception decreased exponentially as duration of odour presentation increased [49] . Interestingly, when presented to a supposedly neutral/healthy scent, participants showed rapid adaptation, but became more sensitized when they were informed they were in the presence of a hazardous odour [50] , suggesting a differential adaptation interval as a result of perceived odour "quality". Future research would benefit from performing pilot studies whereby the length of time taken to habituate to a smell is investigated prior to the experimental phase. Subsequently, the duration of the study should be accommodated to this time frame so as to ensure that perception remains above the threshold throughout the study.
To conclude, the findings reported here indicate that our views and opinions of others can be influenced by facial attractiveness, and furthermore that this influence can be further affected by gender congruent perfume. The finding that the effect of perfume on ratings of a range of personal attributes might be found even if attractiveness is not significantly increased provides a novel outcome to be considered in future research. Overall, results here and elsewhere have potential implications in a wide range of contexts. The correct perfume selection might lead individuals to be rated more positively on a range of characteristics that could increase success in a romantic encounter. Moreover, and potentially more important are the possible effects on events and activities related to life success. For example, perfume generated halo effects could improve the ratings of students in the classroom; could lead candidates to fare better in a job interview, or even the workplace and associated reviews and appraisals. The possible existence of such effects in applied contexts warrants the development of an applied field of research in this area.
